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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a uniform 
quantity of emission for every picture element and every 
panel and improve the grade of an image. 
SOLUTION: A controller 2 reserves binary-expressed 
image signals in units of one frame. The controller 2 
divides one frame into plural sub-fields representing an 
image displayed by 2-gradation image data in 
accordance with the respective digit values of the image 
signals for one reserved frame. The 2-gradation image 
data for every sub-frame are written from a drain driver 
4 into a gate for a driving transistor 1 2 for every digit in 
accordance with the selection of a gate driver 3. When 
the image data is 1, the driving transistor 12 is turned 
on. A common driver 5 applies no less than threshold 
value of voltage on a organic EL element 11 to a row, 
where selection is finished by the gate driver 4, for a 
predetermined time period, depending on the sub-fields 
for emission of the organic EL element 1 1 . Images in the 
respective sub-fields are visually composited to express 
gradation in one frame. 
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-yuKtciSV^T-^-cDpililroWffilEL^^l lS:^5fe^-ar 
iii^m#w#f-7'7-<-/uK{::*)-j«;-t--5tff*s roj -cfc 

;!)5 rij xhi>m^. %%m^■\MG\■x^>m^■h\^x 
(«ll 
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10 0 6 4] K :^mmm^±^mn 2 1 {±, mmm 

^ca<5V^r. KWi^S!lWS-§-DCONT^3fefiK1-2)„ 

m-^DCONTtt. KU'1' V K7'1*^<4{C#t*&$n5o 
10 0 6 5] Z3=^i^um^^^f^m^2m\-X. l^«ft-§- 

* :^aiJt9fB #^^lHlB& 2 m ^s^^ b =« ^ :^*|J c 

[0 0 6 6] lai <^y— h K7-r^^3(4. hSiJPft 
-^■^fiSilHlSS 2 kd^Pj^^^^ttfc-/— h^JWa-^GCON 

jcii«^fB-§-x,~x„>jsfn;!)D$n. m^mvy^^i^:^^ 1 
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[0 0 6 7] KU-r >- K^-r^<4 (i. 1116 ic^-r J: 9 
IC, i^y hi^i^^^l^ 4 1. ^ >;/^lHlS&4 2. 4 3. 
/^^t^lHlK4 4tX»>ib«^^n6o ^>:7 hl^>^;^^4 1 

<7)t:'':y htCl (^N-f U^/l-COfS-^) .y h KV- 

[0 0 6 8] ^ ^y^lHl5S4 2 (i, v^:^ ^ 4 1 

^ 5/^lHllS4 3 tc^cD^^ft-^ I MG:dS^ y^^iv^o 
^LT. ^:y^lp]^4 2{i. iSfc<OtT<^^^{H-^ I MG ?r 

[0 0 6 9] 4 4 fi. K >mmm^ 

DCONT^CDT^ V-fy h y^yWt-^l-*<5V ^T 
y y^m^4 3 (C^ :y ^ ^ H/c^Ttft-f* I MOtC/J^CT 

45ii^e>tti;^;$:n^lgt!]m-§-Yi-Y„fi. igtbfflh^^-v? 
1 2(D^— h 1 2 a (c^a^ns Igibffl h^^^v^;^?. 

[0 0 7 0] Ell (T)^^^^' K^-f-'^ 5 Ji, =i^>®JWt 
^i^^HIK 2 m;^i> ^ tlfc =^ ^ V^iJ^m-^C CON 

T^cs-^v^T. *l«EL*T*i icory-Kai^i i c 

(i. • ;^:7(7:>2flSTfoi9. =i'=e v^-f >'C LS::^^b 
T^T^i^^)W^»E l \(DT J — YW& \ 1 clcSlJP 

^ 1 2;^)5;r>'^tvTV^5<t t(i^^E L*^=-l l(?5Ty 
-KmUl 1 c t;«;y-Km«ii i a(7)ra(cW^EL^ 
^1 lco%3t»;S;55gSfP'r^«ffi;a^^PnAD^n5o 
lEftffl h^>'i^;^i5' 1 2;ii5;t:7^ixTl^5i:#{c#^E 
L^-T- 1 1 or/— KH:® 1 1 c ^;*ry— Ynm\ 1 a 

\^hkj}it^mmWi Vyiy'yy^^ l 2 (c^^-ffi^n^c^-e. 
WIlEL^^l loRgffi«i±J:'9 ^^/J^$V^fc(0^/^5o 
[00 7 1] WT> rcQ*:te(^)?f^fficoW1«EL^^^M 
coi >^lx-ASr«^-r5fflr^^-^3^t5ib^^^::ov^Tlft?q 
i-5o R> G. Bttttl[H]5§2 a {CjoV>Tm^^?^^-r ^ >^ 
^-CR. G. Bft-^SrtttB^tvfcR. G. Bm-§*f*. A 
/D^i&S2 b-C'A/D^S^^tl.. ttjE[H]SS2 cT;^>^ 

It^tvSo iij^m-^IE1glfP2 etclStt^ttSiijftfcft-i- 



fix BuJeoj: e)^;l4^^f^7)2iim^-ci:oT^$^^5o * 

SS2 c\cm^^i\^^o 
[0 0 7 2] b^J^m#^fi!c[H]^2 k. KU 

^^IJ^SiSl^ffllf-^. >tet/(^S2p^c2 2/^tt^lH]8S2 j 

t>'=i ^ >-»Ji9m-^c C O N T Sr^/^Kt-^o 
[0 0 7 3] ^1 /^'K^cio^t6i(Imcov^ 

lll7^#fiBLTtft?q-r5o |g^ft-^tB;^a5 2 f (i. 

mmi^ ^y^ ^^[ngs 2 j 7!)^^f^ i.fz.mmi^ ^y^cL 

K(Ct^oT®^m-^l£tta5 2 e (CfEtt^ttfci lyu—M. 
5>(7)®^{t^(7)||l «T (*T{Mt) ^HKt^K^tU m 
^{t#IMGtbTKu-r>K^><^<4(ctb;^-r'5o 
(O^^ff ^ttl;^^ 2 f ;6-ib(7)^7t:m-^iMGcoai;^{-^ 

[0 0 7 4] Ku-r K^-r^M^c:fo^v^T^i. h 

m-^;0^v':7 h Uv?;^^ 4 1 Ci^^^^ti^i:. V:7 h uv^ 
;:<^4 l(0*|DcOb^^5/ h{Cl;65ir:y h$tL6o ^ LT. 
i^y VU^yy.^ 4 IVX, Kl^-r >^$IJWt^DCONT't» 

<o i^y V U^yy.^ 4 1 hi^y h Lrv^< F^1{C^ 

:y^[Hl^4 2fi. ^3t{f -^tU;^a5 2 I t^^CDmi-^^^y 
^ K<0^3feft# I MG 1 tr @ f^lilit:: ^ 5/ ^ b 
TV^<, ^5/^ll]S&4 2^c^5/^$nfc^l1^y^:7-<- 
y^ KCO 1 tT^J-^T^^^ft-^ I MGfi. Kl^^ -^D 
CONTq=»0^#m-^t-<toT. 2S@cO^ :y^[H]^4 
3(;i^5^^$n^o Ku^>-K^>r^^4{i. 1^1^ 

(ommz. J; o T 2 @ ai^<?5^^m-^ l MG SrSi »9 iZ^A^ 
T-v^<o Vy^ ^<4\^. mi-^yy ^—/i-Y(D 

2 ^Zfy^ Y(Dm%\%^^ I MG ^Ull^ffit "9 3^A>T*V^ 

[0 0 7 5] ^—Y Yy^^<2>\%^ *^{-. hW» 
m-^^^^[HlK2 k;0>^(7)y- hfflWt-^-GCONTtcS 

<5v^T. inn<D^-hy-(>Gi.{zmm^t^yi^m'^ 
itTaco>/- h^-r vGLci^^^H/cai^ffl 

>'v^;^i^7 1 3 Ti^^V'-r^o :^<Dtt. Yiy^>'Yy^y< 
4<DU^/umi^m^4 4{;iYi^^>mmt-^^<DT^ h 
yy h-f^^-y'MB^-ftm^^in. yy^m^43Ky 
y^^ tLfc^Ttm-f- 1 MG 9 gff ^t7)«/E(7)igtl] jt■§- 
Yl--Y„;^l'^U-^;w^^^[p]^4 4t^h^i\^^i\(Dm(D Yu 

IKifjffl hyl^i^y^^ 1 2 coy— M 2 a t^#t5i*H 
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[0 0 7 6] 1 a wiSibffl h 7 > v=;^ ^ i 2 . mWs 

Y,~Y„!4Sa — U"</K;5i:#J4;<j-7$n5. Iffgwy 
-h7-r>'GL«0»*^S:iSlTt-?)i:x ='^>'F7l'^^5 

ccoNT^cS'3v^r, ^^TSco3*>'7'1' vc Ltc=i 

[0 0 7 7] r i-r\ lEttlffl h7 Vv';^^? 1 2;45;tV» 
^1 lor>#1lELgl 1 b{cSEEoU'-<^KCi^:Cfcffl;S(t 

^sjjsn. w^EL^-^^i iTis^^t-rSo ^LT, mitm 
i:ippiD$ttsmjEAso vi:/£>j, mm^. l.m^<D^itt^ 

!£7!)mim^ixf£V\ ^(Dtzib. W«iELSgT-l 1 tt^^t 
[0 0 7 8] l=ff Bro='^>'7-l'>'CHC=i^VfB-§-Z 

S<ciKt!ifa-§-Yi~Y„*sig|bffl h^i^v?;^:?' i 2<dV— 

M 2 a{;i*:#i2.*tV5o WT, l^^l-UT'fr^ELs!! 

T-1 l^^*^-frTVK, ^LT. *i^tT (ntrS) <?5 

<7)^l^ff;4UT'fc5^«EL*^=-l 1 (4 1 S^iJ' n •;/ 
[0 0 7 9] 7^1Z^ ||2-t^y7-i'-/P K(C*D(t-5tl)ft(C 

h7-rvGL--(D5i*i^f-§-Xitt. MiSiiWM 

-/w K<^^ 1 |g3t«FflA5^2»iifflra.»:^^6ti«cS/j:o 

[00 8 0] ^2■^^:/7-<-/^K^C*J^t5)tt)^^t, |gl 

^^«-^tt;*aJ2 f iB^ft-f-iEtSSP 2 e (CKti^tl 
fcpiiffiim#<OM2tff (T{i2«T@) ^^?tfI-f-IMGi: 



s/i^^F^ (m2 3^v-(f-§-^rB^) 

[0 0 8 1] rcc)fcit), ^2■t^7'"7^•— /u K{cjov>-r 

iii^fem-8-o|g2iff;isiT-fc?)*«6EL*^i ltt2 
Sii^'Ds/^^p^ll^tL. iii^{I-§-<om2tff*sot?35S 

[0 0 8 2] i!>c{c, M3■^^:/7^-/'^ KtciaJt-Siif'^tc 
ov>TIftW-r5o ^ 3 iJ-^'^^-^'UKt^iistt Spiffs 
ro>/- h9-r>'GL'-ro]g#i{S-§-Xif4, ^2«:i2.^W 

(^||ntTS(75j^^ft-§-x„cotB;t;SJ^Tf*, ffi;^)$tt?.„ 

-/u Ko^2|g3tWraAS^3*ji«ffii:laJ5J-«Hc«/j:o 
[0 0 8 3] ^Z^-:f-7^—;u\f\^^i1;hm{¥h. mi 
^^ia-B-m:bM2 f tt, iii^«#fB^?a5 2 e {cfEtt^n 

{B#Zi~Z„;isy-h K7'r^<3;isa«^fB#Xi~X„^ 
■tn-etim;^bfc^i::, vcLi;i4X2p;?'a 
s'^Wra (^2 ra^>^«-§-«pfl) ^li^^:7^-/^K<t 

[0 0 8 4] z<7?fcfe, ^3■^^:/7-f — K{C*JV>T 
J4, iii^«-^C0^3*ff;4Slt?fo5*aEL^^Fl 1H4 

s^i? D s/i?«r^^^u. ii)«w-^<^^3^ff*sor'*>5 

#^EL^^=-l l{4^^tL/iV\ 

[0 0 8 5] iSfctC, m4■^^y7^■— KtCfcJtSWlf^tC 
ov^T|jie^-rs, IK4f-:/7><-/i'KtctJt-)-5|giff S 

coy- h7l'>-GL--031W^t^Xi{4. m3»3i^ffi 
(Olgnff i<oSS?m#x„(DW;^i|i^Tm> W;'3$4x5„ 

-)V K©^3|i3t«ra^s»4»ji»RI1^:?E|5^>W(^«/io 
lO 0 8 6] ®4-9-7'7^— K{r*J(t'5»)<^t>. W,\ 
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timm^^<Dm4m im±m7) ^i§3tft# i mg t l 

fo*?-a:T V < T t> J; V \ 

[0 0 8 7] rcofcto. ^41^7'"7^'— KlCfclNT 
ti. iii^fB-^W»^4«f/65l-C*>5*«SEL*^l H48 
mm^'Oyi/mf^^^X^. Pi^ffi-§-cO^4<ff;SS0-efc5 

[0 0 8 8] -hlEroSl~^4-9-y7^-yWK(C^SiJ^ 
r-*)ofcili^<7)W«E L*^^ 1 1 {4, 1 :7 U— Al' 

10 0 8 9] si.±VLmL.tiXoi^. ^(omm<r>mWi<om 
mE i.m^mmx'ii. mmm h ^ >-v?^ ^ i 2 ^r^i-^- . 

pT-^M*<o*«EL*T-i 1 ^as^g-r^^a^tat^— ;g 

f> o # C -5 ^ t /5S V \ 

[0 0 9 0] :z(omm<r>Mm(DmmE Lm^mm: 
X'it. mmE Lm^i \(r>r J— vmrn 1 1 c ^r^frfetc 

~z„{;ij;oTtTfe(iW#EL^^=-i 



K7'l'^<57!)^e>(©="^V'ft-^Z ,~Z„{cio 
TT/— KWffil 1 c{::R]AD^H5®II^^>'i-4:. 

t>x^. ^mmEi.m^i imi.\tmzm^^<n>%^^ 

[0 0 9 1 ] *fc, rroJIJteO?F^^T'{4. L 
T;^;«:il#ttd5J;VN*^«EL^^l l^fflV^fcW^EL^ 
^UieSr^sJi: LTl/^S, *«E L^^- 1 1 filS^iRFtt^iS 

[0 0 9 2] :L<r>mM<Dmnx\-X. lo(7)-^^:/7 

mX\ *>:»ST'f4, W«|EL*T-^*:^T-1 

[0 0 9 3] _hlE<75||;te<7)Jf^ffi.T-{4. 3^ V-fS^Z i~ 
tU;'3^nfc;iS, HI 8 (r^-TJ; 5 ^^v-ft-f-z i~z„ 
;^ibr 3^vm#Z,~Z„<D;^>-»rBli:®#^fB 

[0 0 94] HI 9 lC*-f J: 5 tC^^E L*T- 1 1 

v\ r<Di:#. [117tc^Lfc:='^>"ft#Zi~Z„(4. <1 

tt^steLT*i«EL*^=-i i(D:fyy-}fmmiz.mM-r 

[0 0 9 5] *«IEL^<^/H(?3fli^'b. 1212. 

m3lizm-f-ii(r)\^mhn^j:\'\ 12)1 Ott. *^0^(Dteco 
HiS WTl^fficD W« E L I, ^ ?5 5 E L 

4^yK7) 1 ili^^)-«o^«|5iKig-C**) 9 . El 1 1 (4, El 0 
(D*i^E L^N-^/KD 1 ili^55-ro«fifeSr*-rBlfffil2|-Cfo 

5o i^xe^roiif'Tj^-t-j: :^mn(r>m<r>mM(Dmm 

<Dmm.E I^y<^-JU<D 1 iU^tt. W«E L*^^ 5 1 . IEt& 
ffl h^:/^^;^^? 5 2, h7>v';^<5' 5 3, RXJ^y' 

[0 0 9 6] hy>-i^:^^ 5 3(4, h^-fi^ 

G Lti^rgg^ttfc/- Kffi^S 3 g, hfl;115 3g 

^n^c vm^S 3 d. y— >^mil5 3 s^^tjW^S; 

[0 0 9 7] ^tfjffl h 5 ^'i^;^ ^ 5 2 {4, ilJ^ffl h 5 

v';^^' 5 3roy— ;^fl;1l5 3 s hmm 

5 2g, htt^5 2 g±(C|Slte5n7ty- hte^M 

5 6, y- K*6»M5 6±fr^(t?>nfc¥^^*:e5 7, 

— ;:^^1g5 2 s*»e>«j*$tv5, igiftffl h7 vv=;^^ 5 
2W KU'T vans 2 d{4. ^trfeJ-, 3*>'K7^^< 
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s r^mmE Lm^s i or/ — kwi^s i c {zmm^n 

TV^6o -^LT. KU>0 K^-f -^<4;0^?>cO|Et(lffi^Y 
[0 0 9 8] *fc. ;i(D*^E L^N-^/UT(:i. mmEL 

^^5 11^. I To^o-b^c^sry- K«fii5 1 c. *11E 

L/15 1 bSiC^iSf±*PfC(^^S*ftt^m56>jb/<^5:^y 

[0 0 9 9] ::.(Dm^(D^WtEL^<^J\^-X:hm7 . 0 8 

[0100] ;:^*5, r mil {c^-r 

LT;^^>^S^5 5ffilJt;lM^^^^TV^5o r(7)Ty— K 
mffi5 1c{i, I TOJCJ:oT«^$nTV^S^c 

[0101] Sfc. HI 1 OtCTFbfcTy — K«1^5 1 c 
Srigidffl h^vv^;^^ 5 2{cg^U. ;^;y-Km^lll 
a^^$ift$■frTV^fc:^^ HI 1 2 {C^f J: 9 tC, Z.(OW^ 

Ibffl h^>'v^;^^5 2lcSi:Dp-r5Si5E<^^H4^A{c-m 

[0 10 2] ±IE<7)^^fe^7)ff$^^C:^oV^Tf^. W^EL/^* 

cD#iij*fi. #«EL^^i 1. i:Ei:t^hfi:^ 
Wmm Yyi^^y^^ 1 2&t/®*^ffl h^>v?^:^ 1 3, 

[0 10 3] ±lE<^^^£<7)?l0ffi^c:^ov^T^i. iBi&ffl hy 

1 2coy-^f^Site^ti. y— :^ffiijj::PP*n$n 

5i£^^Sfi^c^V\ «?»Jx.fi. igftffl h^^^v^^^^ 1 2(7)y- 
:^^::Smm/£<!: LT*«E L*^(Dgifitmffi^lWll--</W 

^ >r 5 ^ tH:^ LT t J: v\ 

[0104] ±IE00||J6<59?|^^(C:|oV^T(l. 1 y U-A 



&®WfflraS:l : 2 : 4 : 8 i: -^6 4 oCDi^y^y^ -/u 
K{c55^*iJi-5r <hlcJ:oT 1 6|5gi^(7)a^Sr#TV>fCo 
*^P>^(7)*<aE LS^^gBti. S^m^ 

tf. 2'^-»-i|5g^S:*:^i-^#^{cfi, i:7U— ASrn<@ 

^:)tWFR^<7)M:Sr 1 : 2 : 4 : • • • : 2 "-i i-^ufi i 

[0 10 5] _h|SO^ite<7)ff^flitCjoV>T{*. »<^^^ 

[0106] _hlE^7)^^£cO?f$^^C:fcV^T^i. 1 :7 

F«1. &i;^=^^>' K^-r^<t:iJ:'5W«E L*^(^3l^^^ 
m^<0^aiJ{c»-:5v>T]li^m-^^ra5lV>T^«E 

[0 10 7] JilScO^M(Z)ff^flgtC*DV>T(l. *1lEL/^° 

:7/l.;^^-ilf^^^^-r^W1lEL^^SIBS:«;Sc 

^^e^Wt-^^ISE L^^<Jr. R. G. B(503fec7);^ 

EL^^i:^(DB^f:^(^^6fi:«c^^*P^HXU. -^rtu-etl 
R. G. B<7)3fe{CB^f ^^t'Smg^fflV^Tfc J:V\ 
[0 10 8] l^-feO|g^g^Wi-5^1lELm 

[0 10 9] ±|E(D^JS(^?i^ffi(-*3V^T{i. #H^c7)^ 
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[0 1 10] t.tc. ±m.<omw.(Dmm\^is\,^xfi. 

ml1^y7^-7^K^^•;^5^ StSi^ n ->^'^^|H|gS2 j W 
iS'-Y 5 Vi/lC*^V^T|glfT. Il2^f. mnrf<D 

2■!^:/7-^->'^K^>^5l^TSlcsg;^(^ii*tt, mmmiz^ 

1 =ff n n^x<Dmi^m^-(oiH 4 s -r s ig 4 

m-!^ o -y ^ ^f^mm'm'^^^x:^>' • :tym^i:^n<o 

[0 111] mtc^fbr. ia5(c:^i-J: iii^ft 
2 e /jS 1 7 U- A5^C0 4 ifT<^a«fef&#«r%5tfB 

^■mtS^2 t (DT^%m^2 i c\Z.^ ltTtttL<(il7 
U-iNStcmj'jL, Sl, 2. 3. A^-fy^—jVVkC 

2, 3, 4tc^SV'>:J>Jt -S-5v>:J)-(t^ttfe7'— ^S: 
K^tBL(H)Sg2 f r(-tiJ;^iL. mmi^ o y !7 ^j^mn,2 

/^:i-5IS3t«-§-IMGSr Ku-'f'v K7^^<^c|lli^fc|±|;^-^ 
to 1 1 2] ±is*:te?i?®.T-tt. ^^^>m^m 

mc^'a^ix^mss.i-x. SIC— ^r-fcofc/is. ^=>^>- 

wra xm^£^ms.^mw\^xhii\'\ 

(0 1131 

[0 114] ^ft. :¥^^mxi-i. 'pti^< irtT^-iS'W^ 

^]h^(DmTi^X'\^. m]£wm^^-f}^^^%mi-\^m-& 

[0 115] 4fc, ^3t*^W«EE|gt))#©A^f>(Dfl;BE 

AmM^ix^m<r)m.m^^nmiLX\ mmn:^mi,m c 



mill ^?tm(omm<7)if^m(r>mmELm7f:mm:<Dmfisi 
im 2 1 mi (DmmE i s^^^w^jt^jf a 

[031 m2<DA-Ai^mmmx'h^, 

m4] lll(0*^EL^;T^ilg(^=iVhD— 7 

[1116 1 El 1 (7)*^E L^^SIgCO KU-f:/ K7-Y^<<0 

[IS 7 1 :^?^m(omm<omm(DmmE, L«*^«{c*5(t 

5 17 u— Aif (ctJttStbf^Sr^^-t-i?^ 5 ^^-^-v— h 

[nisi ^mm<ommcoMm(DmmELmmmmi^i^if 
[n 1 0 1 ^^m<Dm<Dmm(Di&m(ommE i^m^mm. 

[121 1 1 1 in 1 0 <73W«E L^^°^/K?3 1 iii*^><^«figSr 

^-r®fsi§iT-fc5o 

[Hi 21 :^^m(D^<omM<r>i^m<r>mm.Ei.m:7f^mm. 

[His] tA^Jfe^lO^^tE L^^SIBtCfflVN^n-S*^ 
E Lx^^>yK^ 1 ii(^5J-CD#ffi|HlgSiat:-fc5„ 
(mi 41 mi 3WWSIE L-'^^f^/K^lfflV^PjnSlgKjffl 
h 7 > iJ^ CO#ttm X? 5 o 
[??-§-(75tftB^l 

1 • --W^E L/^°^>'K 2-'-3:/hn— 7, 2 a--- 
R, G, BttmUli^, 2 b ---A/D^^Sg, 2C---M 
jEIhIBS, 2d-- -x-T'/HEtSSP. 2 e • - •IS^ft-i-IE'li 

Ifl5. 2 f -•-^^^S^ffi;^(§|5. 2 g •••|H]«{t^ttajlH] 
1^. 2 i •-•TkfB^Vu;^^^^. 2 j -••SS^iJ'as/^^ 
figlHlK. 2 k • • - y- hffiijpff -^-^fe;*!!!^. 2 1 • - - KU- 

v-a^ft-^^^niss, 2 m • • • 3 ^ wt-f-^^ni 
ss. 3---y-h K^-r^^. 4 ••■ KU'i'v K^-r^^. 5 

---="^>' K7-r^<, 1 1 - • •'fr^E L^^^, 11a--- 
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